Antitumor activity of SS(dsFv)PE38 and SS1(dsFv)PE38, recombinant antimesothelin immunotoxins against human gynecologic cancers grown in organotypic culture in vitro.
Mesothelin, a cell surface glycoprotein overexpressed in ovarian cancer, mesotheliomas, and some squamous cell carcinomas, is an attractive candidate for targeted therapy because it is not shed in significant amounts into the bloodstream and is not present in significant amounts on normal human tissues except for mesothelial cells. The objective of this study was to determine the antitumor activity of SS1(dsFv)PE38, a recombinant antimesothelin immunotoxin, against human gynecologic tumors grown in short-term culture in vitro. Tumor cells obtained from primary cultures of five ovarian and one cervical tumor were mixed with an equal proportion of NIH-3T3 fibroblasts and plated inside collagen gels in tissue culture plates. After 4-7 days of growth, these organotypic cultures were treated with media alone, SS1(dsFv)PE38, and a control immunotoxin RFB4(dsFv)PE38, which targets the CD22 antigen not present on gynecologic tumors, every other day x 3. The organotypic culture gels were then formalin fixed, paraffin embedded, and evaluated for immunotoxin sensitivity using light microscopic examination of H&E-stained slides and also evaluated for apoptosis using the terminal deoxynucleotidyl transferase-mediated nick end labeling assay. Tumors expressing mesothelin showed a significant dose-dependent sensitivity to SS1(dsFv)PE38 even at concentrations as low as 1 ng/ml, whereas no antitumor activity was seen at 100 ng/ml in tumors that did not express mesothelin. This activity was specifically attributable to mesothelin targeting because RFB4 (dsFv)-PE38 had no activity against mesothelin-expressing tumors. These results demonstrate that ovarian and cervical tumor cells obtained from patients can be grown in short-term culture using an organotypic culture model. Our results also show low concentrations of an immunotoxin targeting mesothelin is cytotoxic to mesothelin-expressing human tumors by inducing apoptosis.